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One may notice that functions performed by the soil at the level of natural systems, but also of agroecosystems are 
those that constitute the foundation of the concept of soil quality. The purpose of this study is to summarize the 
developments in the world and on the continents, throughout the entire period for which there are official data, in terms 
of soil resources used in agriculture and forestry. In order to study the way in which the degrees of use of soil resources 
in agriculture and forestry have evolved over the whole period for which official data are available, respectively 1961 - 
2018, the FAO database was consulted. Worldwide, for the entire analyzed period (1961 - 2018), the proportion of arable 
land used in total agricultural land is equal on average to 28.28%, the cultivated land from the total agricultural land 
shows an average equal to 30.63%, the proportion of land on which organic agriculture is practiced. The proportion of 
soil resources occupied by primary forest presents an average equal to 31.97%, the proportion of planted forest from the 
total forested land is equal to 6%, and the average proportion is equal to 94.19%. 
 







The functions performed by the soil at the level 
of natural systems, but also of agroecosystems are 
those that constitute the foundation of the concept of 
soil quality [1, 6]. During the evolution of soil science 
over time, the approach to issues related to soil 
productivity and its health has often been 
characterized by their equivalent consideration, so 
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Were considered, in their turn, as descriptors 
of the same concept [4, 7, 8]. However, recent 
research shows that soil is characterized by well-
defined functions, which are manifested in both 
agroecosystems and natural systems and these 
functions prevail over those of support for plant 
growth, or in other words to ensure agricultural 
productivity [ 3, 5, 9]. 
Research in the field of soils highlights that it 
is appropriate to define the concept of "soil function" 
in terms of the potential degree of utility of soils, 
resulting from their physical, chemical and biological 
properties, and the concept of "soil quality" from the 
perspective of importance. The role that functional 
soils play in the environment as a whole [2]. 
 







ProEnvironment 13 (2020) 39-43  
39 
brought to you by COREView metadata, citation and similar papers at core.ac.uk
BUNEA Anca et al./ProEnvironment 13(2020) 39-43 
 
The purpose of this study is to summarize the 
developments in the world and on the continents, 
throughout the entire period for which there are 
official data, in terms of soil resources used in 
agriculture and forestry. 
 
2. Material and Method 
 
In order to study the way in which the degrees 
of use of soil resources in agriculture and forestry 
have evolved over the whole period for which official 
data are available, respectively 1961 - 2018, the FAO 
database was consulted [10].  
Data corresponding to the use of soil resources 
in agriculture and forestry, respectively, were 
collected for each experimental year, both globally 
and on continents.  
The raw data were processed with the opener 
of the STATISTICA v.8.0 program for Windows, 
calculating the averages and parameters of the 
dispersion (standard deviation and variability). The 
results were presented both tabularly and graphically. 
 
 
3. Results and Discussions  
 
Regarding the soil resources used in 
agriculture for the whole period 1961 - 2018, there is 
a much higher variability than the one identified in 
the case of total soil resources, but the discrepancies 
between the intensities of variability retain some 
similarity in terms of hierarchy.  
Thus, the evolution of soil resources used in 
agriculture, over the whole period 1961 - 2018 shows 
low fluctuations worldwide (CV = 2.87%), but also 
in Africa (CV = 3.61%) and America (2.71% ) to 
which is added the group of European Union 
countries (CV = 4.14%). Oceania, however, has a 
much higher variability (CV = 10.10%), in terms of 
soil resources allocated to agriculture, compared to 
that reported in the case of soil resources available.  
The highest variability is recorded, similar to 
the situation reported in the case of soil resources 
used throughout the analyzed period, also in the 
continents of Europe (CV = 23.73%) and in Asia (CV 
= 18.03%).  
 
Table 1. The soil resources used in agriculture worldwide, by continents and in EU, 1961 – 2018 (thousands 
ha) 
Issue N X Minimum Maximum s CV (%) 
1 57 4736372 4469294 4915163 135814.24 2.87 
2 57 1092265 1041603 1163543 39419.92 3.61 
3 57 1143942 1078665 1172693 30987.79 2.71 
4 57 1385852 1075543 1676867 249808.06 18.03 
5 57 642021 462856 783597 152321.75 23.73 
6 57 472293 355575 530909 47713.94 10.10 
7 57 198175 181630 211996 8208.38 4.14 
1 – World; 2 – Africa; 3 – America; 4 – Asia; 5 – Europa/Europe, 6 – Oceania; 7 – European Union; N – number of cases; X – mean; 
s – standard deviation; CV – coefficient of variation. 
 
We consider this fact to be due, in the case of 
the continents of Europe, Asia and Oceania, to the 
fact that the destination of land use has varied over 
time, depending on the economic needs of the 
reference period (Table 1). 
Worldwide, in the period 1961 - 2018, the 
average soil resources used in agriculture is equal to 
4,817,663 thousand ha, and Asia is the continent with 
the highest average soil resources used in agriculture, 
respectively 1,385,852 thousand ha, followed by 
America, with 1,143,942 thousand ha, Africa, with 
1,092,265 thousand ha, Europe with 642,021 
thousand ha and Oceania with an average equal to 
472,293 thousand ha (Table 1). 
The same study, carried out for the last 10 
years for which there are official data, respectively 
the one between 2009 - 2018 (Fig. 1), highlights the 
fact that worldwide the average soil resources used in 
agriculture (4,817,663 thousand ha) is higher than 
that reported for the last 57 years, equal to 4,736,372 
thousand ha (Table 1). Averages of soil resources 
higher than those reported for the period 1961 - 2017, 
are recorded for the period 2009 - 2018, for the 
continents: Africa (1,143,974 thousand ha), America 
(1,168,722 thousand ha) and Asia (1,650,8853 
thousand ha ).  
In the case of the European continent, over 
the last ten years of the analyzed period there is an 
average of soil resources used in agriculture equal to 
466,478 thousand ha, lower than that reported for the 
period of 57 years, as in the case of Oceania, 
respectively 387,637 thousand ha (Fig. 1). 
Regarding the soil resources used in forestry, 
over the whole period 1990 - 2018 there is a low 
variability, similar to that identified in the case of 
total soil resources used globally, which highlights 
the constant policies to ensure continuity and 
conservation of forested areas.  
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Globally, the low variability of forested areas 
highlighted by the value of the coefficient of 
variation, CV = 1%, expressed over the last 28 years, 
confirms the above assertion. The same trend, but 
even more pronounced, is found at the level of the 
European continent (CV = 0.66%), but also for the 
continents: Asia (CV = 2.20%), America (CV = 
1.83%) and Oceania (CV = 1.15%). Slightly higher 
values of variability are reported for Africa (CV = 
3.97%) and the European Union (CV = 4.64%). We 
believe that this state of affairs could be explained by 
the socio-economic changes that have taken place in 
the last 28 years and implicitly of the economic 
policies adopted, both on the African continent and at 
the level of the European Union, which has expanded 
from 11 states. , how many were members in 1990, at 
28, how many were members in 2018, before the 




Figure 1. The annual evolution and the mevolution mean of soil resources used in agriculture worldwide, and by 




Table 2. The soil resources used in forestry worldwide, by continents and in EU, 1990 – 2018 (thousands ha) 
Issue N X Minimum Maximum s CV (%) 
1 29 4048580 3999134 4128269 40646.37 1.00 
2 29 660524 624103 705740 26255.23 3.97 
3 29 1628990 1592663 1683312 29878.28 1.83 
4 29 576986 552107 593362 12687.95 2.20 
5 29 1006548 995877 1015482 6678.55 0.66 
6 29 175532 172002 177641 2013.74 1.15 
7 29 154465 133020 161081 7173.63 4.64 
1 – World; 2 – Africa; 3 – America; 4 – Asia; 5 – Europa/Europe, 6 – Oceania; 7 – European Union; N – number of cases; X – mean; s – standard 

















Lume/World Africa America Asia Europa Oceania
X = 4817663 x 1000 ha 
X = 1650853 x 1000 ha 
X = 1168722 x 1000 ha 
X = 1143974 x 1000 ha 
X = 466478 x 1000 ha 
X = 387637 x 1000 ha 
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Worldwide, during the last 29 years (1990 - 
2018), soil resources for forestry amount, on average, 
to over 4 billion hectares (Table 6.3). The continents 
with the largest average areas, calculated for the 
reference period 1990 - 2018, for forestry are 
America (1,628,990 thousand ha) and Europe 
(1,006,548 thousand ha).  
Smaller areas compared to those highlighted 
for America and Europe, are occupied by soil 
resources for forestry, expressed as averages for the 
reference period 1990 - 2018, in:  
 Africa (660,524 thousand ha),  
 Asia (576,986 thousand ha),  
 Oceania (175,532 thousand ha) and  
 European Union with an average equal to 
154,465 thousand hectares (Table 2). 
The study of the evolutions of the soil 
resources destined for global forestry for the period 
of the last 10 years for which there are official data, 
respectively the one between 2009 - 2018 (Fig. 2), 
highlights the fact that worldwide the average soil 
resources used (4,008,428 thousand ha) is slightly 
lower than that reported over the last 28 years, equal 
to 4,048,580 thousand ha (Table 2).The present study 
highlights the fact that averages of soil resources for 
forestry superior in value to those reported for the 
period 1990 - 2018, are recorded for the period 2008 
- 2017, for Asia (590,871 thousand ha) and Europe 
(1,013,962 thousand ha). 
In the case of the other continents, for the 
period of ten years between 2009 and 2018, lower 
averages are reported than those highlighted for the 
period of 28 years, between the annual period 1990 - 
2018, equal to: 632,176 thousand ha for Africa, 
1,598,387 thousand ha for America and 173,032 
thousand ha for Oceania (Fig. 2). 
These results suggest that in the case of the 
three continents, namely Africa, America and 
Oceania, the use of soil resources has been done to 





Figure 2. Evoluția anuală și media evoluției resurselor de sol utilizate în silvicultură lume și pe continente, în 




















Lume/World Africa America Asia Europa Oceania
X = 4008428 x 1000 ha 
X = 1598387 x 1000 
X = 1013962 x 1000 
X = 632176 x 1000 
X = 590871 x 1000 
X = 173032 x 1000 
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4. Conclusions  
 
Worldwide, for the entire analyzed period 
(1961 - 2018), the proportion of arable land used in 
total agricultural land is equal on average to 28.28%, 
being characterized by a very low variability (CV = 
1.27%). The proportion of cultivated land from the 
total agricultural land shows an average equal to 
30.63% (for the period 1961 - 2018), also 
characterized by a low variability (CV = 1.85%). The 
proportion of land on which organic agriculture is 
practiced, out of the total cultivated land (2004 - 
2018) registers a high variability, exceeding the 
threshold of 30% (CV = 31.57%), registering a 
median equal to 0.76%. The proportion of soil 
resources occupied by primary forest from the total 
soil resources destined for forested land worldwide, 
over the whole period analyzed (1990 - 2018), 
presents an average equal to 31.97%, characterized 
by an extremely low variability (CV = 0.47%), the 
proportion of planted forest from the total forested 
land (for the period 1990 - 2018), is equal to 6%, 
being characterized by an average variability (CV = 
15.43%), and the average proportion of allocated soil 
resources regenerated forest from the total forested 
land, is equal to 94.19%, characterized by a low 





[1] Bünemann K., G. Bongiorno, Z. Bai, R.E. Creamer, G 
Dedeyn, R. Goede, L.Fleskens, V. Geissen, T.W. Kuyper, 
P. Mäder, M. Pulleman, W. Sukkel, J.W. Groeningen, L. 
Brussaard, 2018, Soil quality – A critical review, Soil 
Biology and Biochemistry, 120, 105-125. 
 
[2]  Bouma J., M.K. Van Ittersum, J.J. Stoorvogel, N.H. 
Batjes, P. Droogers, M.N. Pulleman, 2017, Soil 
Capability: Exploring the Functional Potentials of Soils, 
In: Global Soil Security, Field D.J., C.L.S. Morgan, A.B. 
McBratney, Springer International Publishing (Progress in 
Soil Science) - ISBN 9783319433936, 27 - 44. 
 
 [3] Curran M.P., D. Maia De Souza, A. Anton, R.F.M. 
Teixeira, O. Vidal-Legaz, S. Sala, B. Milllà, L. Canals, 
2016, How well does LCA model land use impacts on 
biodiversity? A comparison with approaches from ecology 
and conservation, Environ. Sci. Technol, 50 (6), 2782-
2795. 
 
[4] Dawaki M.U., A. Lado, M.A. Yusuf, B.A. Lawan, 
U.F.Galadanci, 2019, Maximizing energy usage in a 
synergistic organic soil amendments production system for 
improved soil productivity: A review of opportunities for 
the drier savannas of Nigeria, Food Energy and Security, 
8:e00159. https://doi. org/10.1002/fes3.159. 
 
[5] Oberholzer H.R., R. Freiermuth Knuchel, P. 
Weisskopf, G. Gaillard, 2012, A novel method for soil 
quality in life cycle assessment using several soil 
indicators, Agronomical Sustainable Development, 32 (3), 
639-649. 
 
[6] Păcurar I., 2005, Pedologie forestieră, Editura 
AcademicPres, Cluj-Napoca. 
 
[7] Roper W. R., D. L. Osmond, J. L. Heitman, M. G. 
Wagger, S.C. Reberg-Horton, 2017, Soil health indicators 
do not differentiate among agronomic management 
systems in North Carolina soils, Soil Sci. Soc. Am. J., 81, 
828–843. 
 
[8] Stover, H.J., H.A.L. Henry, 2019, Soil 
Homogenization Modifies Productivity, Nitrogen 




[9] Vidal Legaz B., D. Maia De Souza, R.F.M. Teixeira, 
A. Anton, B. Putman, S. Sala, 2017, Soil quality, 
properties, and functions in life cycle assessment: an 
















”This is an open-access article distributed under the terms of the Creative ommons ttribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and 
source are credited.”  
43 
